CpZPC, a newt ZPC molecule, localizes to the inner surface of the egg envelope.
Zona pellucida-3 is an essential molecule for the binding of sperm to the egg envelope and for induction of the acrosome reaction in mice. Its homologous molecules, ZPCs, have been widely identified in the eggs of many vertebrates, except for urodeles. In this study, to investigate the participation of ZPC in newt fertilization, we cloned the cDNA of newt ZPC from the ovary of Cynops pyrrhogaster by reverse transcription polymerase chain reaction (RT-PCR). The cDNA was constructed from 1,397 nucleotides and included one open reading frame corresponding to a sequence of 439 amino acids. The deduced amino acid sequence had identities at 52, 47 and 45% with Xenopus gp41, mouse ZP3 and medaka L-SF, respectively. It included four potential N-linked glycosylation sites and 12 highly conserved cysteine residues of mammalian ZP3/ZPC molecules. This result suggests that CynopsZPC (cpZPC) has molecular features similar to those of mammalian ZP3/ZPCs. Messenger RNA for cpZPC was detected in the ovary and faintly in the testis. Two bands corresponding to 84 kDa and 70 kDa in the egg envelopes were detected by immunoblotting with an antiserum raised against a 9 amino acid peptide in the C-terminus domain of cpZPC. The molecular size of 84 kDa fits with the size of a putative sperm-binding protein reported by Nakai et al. (1999), suggesting that cpZPC may contribute to sperm binding to the egg envelope in C. pyrrhogaster. The results of immunohistochemistry suggest that cpZPC was localized in the inner surface of the egg envelope. Similar localization is seen only in fish, suggesting that cpZPC is a unique molecule which may allow us to investigate the functional evolution of the egg envelope in vertebrates.